Resolving double disulfide bond patterns in SNAP25B using liquid chromatography-ion trap mass spectrometry.
Complex disulfide bond patterns in synaptosomal-associated protein of 25 kD B (SNAP25B) are thought to regulate neurotransmitter release in response to oxidative stress. However, the steric feasibility of each possible disulfide pattern in SNAP25B has not been assessed. To assess the steric feasibility of hypothesized closely spaced complex disulfide patterning in SNAP25B and also the feasibility of identifying complex disulfide bond patterns with MS, we have developed a novel probabilistic analysis to unambiguously resolve complex double disulfide bond patterns by using an ion trap mass spectrometer. We analyzed fragmentation patterns of singly linked peptides to determine likely fragmentation events in an ion trap mass spectrometer and observed double and single backbone cleavage along with heterolytic cleavage of the disulfide bond. We modeled these same events in the doubly disulfide linked SNAP25B peptide and used a cumulative hypergeometric distribution with top-down scoring to both identify and differentiate these bonding patterns. Because of the presence of unique MS/MS peaks, two of the bonding patterns were directly identified. The third was assigned on the basis of full chromatographic separation and confirmed by modeling triple breakage fragments. In total, this work demonstrates the feasibility--and also limitations--of identification of complex intradisulfide patterns by using ion trap-based collision-induced dissociation-based fragmentation methods.